Are circulating adhesion molecules specifically changed in cardiac surgical patients?
Soluble adhesion molecules are considered to be markers of inflammation, endothelial activation, or damage. This study was designed to assess whether adhesion molecules are specifically altered in patients undergoing cardiac surgical procedures. Three groups of 20 patients each were prospectively studied: patients undergoing elective coronary artery bypass grafting; patients scheduled for a Whipple pancreatoduodenectomy; and patients undergoing elective pneumonectomy for lung cancer. Plasma levels of soluble adhesion molecules (endothelial leukocyte adhesion molecule-1, intercellular adhesion molecule-1, vascular cell adhesion molecule-1, and granule membrane protein 140) were measured from arterial blood samples after induction of anesthesia (baseline), at the end of the operation, 2 hours and 5 hours after operation, and on the morning of the first postoperative day. Duration of operation was longest in the group having a Whipple operation (289 +/- 50 minutes) and did not differ between the other two groups. Plasma levels of all measured adhesion molecules at baseline were within normal ranges. After cardiopulmonary bypass, levels of adhesion molecules were significantly increased in the cardiac surgical patients (soluble endothelial leukocyte adhesion molecule-1, from 38 +/- 11 ng/mL at baseline to 68 +/- 12 ng/mL; soluble intercellular adhesion molecule-1, from 241 +/- 50 ng/mL to 498 +/- 78 ng/mL; and granule membrane protein 140, from 69 +/- 12 ng/mL to 150 +/- 25 ng/mL). On the morning of the first postoperative day, all levels had returned to baseline except that of soluble vascular cell adhesion molecule-1, which was still elevated (p < 0.05). In both the other groups, concentrations of adhesion molecules remained almost unchanged. Cardiac operation was associated with increased plasma levels of soluble adhesion molecules, a finding indicating endothelial activation or dysfunction. In contrast, in patients undergoing complex, long-lasting abdominal or lung operations, soluble adhesion molecules remained unchanged. Activation of proinflammatory cascades, ischemia/reperfusion phenomenon, and microcirculatory dysfunction appear to be the most likely reasons for this difference between groups. Whether modulation of adhesion molecules may influence organ function after cardiopulmonary bypass remains to be elucidated in further studies.